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£1 

£ 1^ ^-^21 ^ahi 1-4 ^ Hia^i -1 chi ell- #e)ni 2^^^^ Ji^- c^ ol 2> 

£ 2a <dl*l E 2dfe ^ t^£l 3-4 ^ uliiL«il 1-2»fl ^ AflBl eflo)el-°l ^A^D|jg Af^lso]j7_ 

£ 3€: I^Sl ^^Hl 3-4 5J HlJZ°il 2-3°fl ^1-^. e|l- 2^V 3*H1 S)^^, " O >^?i^£ofl igSH- q-Et-yfl E-a°lal, 

£4c & ^^£1 -BAH) 3°fl ^ el# o]^ i.e)u) 2^^1<H1 S1<Ha1. 23. -10, -20'C-=ilAi -§-^«)l tt)-€- ^SH- M-El-Vfi E^°lJl. 

E5t & ^-321 3.4 ^ ul^^l 3ofl o}.s. Se1d1 2 ^^|oi] oj^a^, ^ol# ^^^l n)-^- -g-^ i^-Efyfl E^oiq-. 

«^21 s-^ 

^.tgol ^sj-^ 7)# a «-^5l ^2fl7l# 
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£ 3-3£ 3# 3£ i*)*] 23333 *H233°fl 33 3 °-3.-3 *£3 3^1333. -b 33331 333 7 fdh^l -^##3-§- 333 333 
2^33 3^33 ell 3£ f-33 23333 *fl233-i 33 333. 

31 2333b 3333 ^IHI 333 3331 ai~§-33. ell- 3£ <4 j7^i^ jl^v 3*H3-§- 333b 31- 3,&. 333. 

3* ^ 33. 

elf- 3£ 33b 19913 ±^W£<a 3H1 31 3£ »33 33b 1995<d 3 333333 3333(Bell Communication R 

esearch lnc.)33 33-5-3. 71133 °1 hH 31 33333b 3£7> 3^r3-°-3. 3 =1.33 ji ojcf. 5)5. 33333 oji, 35. ol£ ^3 33 
3 3-f b, Jl-g-3 3333.3 ul^Tfl 333* *^33 o1^.^e £ s.33 13 3 33 3*3 L -£-3°l ^3# 3~§-3-3. 

«r«," 211 3* *33 331 ^2.33 333, 333 333 7l)23 f^V 33^3 333 333 ^7]-*>7)l 33 3*1 

3 333 3711 3333. 333 21-1- 3£ 133 333 33* 7113333 333b 3^3 J7^)- 3Sfl33 #3 333* 3333b ^O] 

333^133. 

°H 3 3^3333 33*13b, §^33 33^j* 33333 333 333 33*113 :il3-3 3333 JZ.3-7J- ^33.3 33*^:2-3.^.3.3 
3(HFP) 33^13 333 2 5%3 3333*^33H(PVDF)-33*?--£-3S^33(HFP) S*331 3*3:2, o]3 <3-§-3 7 fl33 -5-3. ^ 
23 3^3 JL&z} 333* 100'C 333 ££33 3333333 3333b 33* 7113333. aeUi 3^-3 J733 331333 33* 
S333 33 7^*113.3 S33 333(DBP)* 3*33 on., 33 33 DBp ^ o11e11S( ^ s « o.7i^ D) i 1 . 3333 4^#3b 4 

3* ^33 333^33 ^33^ 3Jol ^.Aj-^olcl-. 

a33, 33 33 *3*i»|)f- 3*33 7hfc*1)l 3*. *1)333 33 7}±*\] ^* 33<H1 3* 333 i.S.33 3*1^ 333* 3*W^ J£ 
3 ffMe]-, 7>i^l Af-g-Sl-b -g-DflS)- 7V4;^1 ^# *>U15. ^12^71-71- 4 V ^S|H A]--g-^ ^-nfll- 5)^3^ *}^o] 3£SL^Z±. 

^v^ol oI^-jlt.]. 7l#3 4^)1 ^71 ^r^fl^^r Sfl^oM ^l-g-nfl-i- ^1^-?1- 7^1 ^#^3°1 #^-2.t> Ell- c-1^ #61^ 2*>3^2l 

^. »l*go} o^JLT.} ^ 7l#3 3Z|.Aflir ^-71-g-flll- ol^-SV 7)-i^l ^#^3* T SJ^^ ^laHl^-4 Al^-O] ™n> o^q Hj- ^ 

2^: 3^ 1-Ajoi -f^^ en 01^ §elH 2*}331- t)13=*Rt « 0 '-*g* ^1^-^ ^0^. 
«:^21 S 

7l#3 4^1* °l^-7l ^- ^^-HlAife-, 3^- #^-3. 71-iTfl, ^^1 nj s.^t}^ ell ^l^ #e|H 2*}-3*)3 3^- «-i-3 ^ 

A o v 7l ^f-^171- 1-elnl^el^ -j.ijL_SLei.oic_ «ui-n S .^^oi *v^=oi 0 # i^ji 8^% °13-°J Hl^el^ l-^-iBl-oiH-ejAl-l-^-i^.H^ 
^! s#e|Di a ^^--i-oiji, 

aJ-71 71-^1 7V ul^ol 70 vfl*l 160"C°J aljiel 7V^t)loiE^i -i-zj 5} ^.el$ -pr^^ls. <>l^-ol3 ?°.S-?-e1 3 ej ^ si-u)- oia o voi 

^?8<L3. ell 2*1-3321 3^ 2 *j## ^ll^tS-ci-. 

-^-71 3^- *l-3 ^1-^ £3^11- c-l i*i-*l-7l£ nelji ^-71 wlaiel ^mt-llols #3^r cl^l^ 7>aM|olS, cHl!) 

-HI* 3Jii-1l 0 lMS. °l^-<H3 3-°.S-¥-e1 3^3 opj-oijL, ^7l #e)# -pr£sll^ ^3.33! n)m°flEll= c>h)bii 

olS, =3.^3! ^-3* fiiiBll^ollElla ^ -i-el-i- a^ofl^ o)iEi]a.5. 01 s.cH3 3^3 3-3- 33-3 33 33333. 

& ^33 ¥3^1 3#3 3711^ 3L3-71- ^3, 7f4;^l, f-3^1 3 -§-31- S^Rr 31- 3-S- *33 23333 Afl3sll33 33-§- 2:31:^ 3 
33, 

33 Ji33 ^371- #el33e|3 #^-i3°lH, 33#^--°-S.HS333 333 0* ^33^ 8#3% 333 3333 #^33H-331- 
^ISISH 2#e|H S^r a. ^31-331, 

371 7l-di7i]7> 333 70 33 160°C3 3ai3 3^-33s3 33 3 €-3^- 3£3s 3^-33 ?^ls.-¥-3 3^3 33 333 

33 3371- 3^l€-3 31- 1-3^-5. 3fe 31- 3£ #el3 233 3 3 ^13efl33 333 23-§-°i] 3*>3 3^-333. 

3 333 >H13^ 3#3 33^ 3^- 333, 33*11 3 33* 5L33fe 3^- 333 333 2:333 3333 33 33^13 < H1 S333 ?fl 
iESl 3iiHl- 33 333^ 33; 

(b) JL3-71- ^3, 71-4:3, f-3^1 3 33* ^1)3^)33 333 23 #3- 3333 371 °fliiH3 3 33 ^133331- 333^ 37fl ; 

(c) 33 ^13efl333Hl, 33 ?lliEt 3333 3333 33 3-2^fl-& 333^ 33; 

(d) 33 33 323# 33333 3-8-, 3^, 20 33 60'C3 233^)71 32:3^ 33; 3 

(e) 3-3 33-1-3 333* 33r33fe 331 3E333. 

3-71 Aii33oiEi- 333 231-3 31371- ^37V -133333 1-^-^33^, 331-f--2-SSS.333 333 03 i33s 833% 333 3 
33 3 1^-5.33 H-331^-ASSS3 3 ^l-aH i£-b zl -£31-331, 

3-3 7f^l7f 333 100 33 160°C3 3ai3 ?)-Ji33s3 #3 3 iS33 #3# 3£3S. 3^-33 5-^.3.33 3«j3 33 333 3* 
*3^-5. 33 2ll «l* 1-eH 233 3 3 ^1233^ 333 <^l^-333. 
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M. M}-^<HH-b ^ ^ A d-g- 5?/£rr Afl^EflolEl- <§>a-§- 2^1-2] 7fi^lS.A] nl^o) 70 uflx) 160'C°! 7-KS.m°l£?il #^ 

51 n^^i ^-e^^. ^-c^s. °l-?-<H*l ^t^.S.^] Aiej^l *>M- o)-^* ^>-§-*>i, 20 M^) 60 760 ^fl*] 10" 5 torr°1 a^»fl 
*l f^A]^ *H7]SHr U a^os ^cj-. ol trfl aj. 7 ] ^SJ-^ (flash point)°l 60r °l*Ki I" Hi: £o] aHJ-zJSj-ch o]£\ 

& 2£-§r -JHrSr-b 7H^1S] ^]3°J °i|5.xr 146.rC°)Jl, lJ-5Hi 0 l 45.6t<Jl «S.^?l#El# v\] °fl til Efl °] J=., 127T:°1 

51, ^-Sl-^o) 31^11 7}£.*-i\°]S.7} 3X*\. ^ al^=>l 160°C1- H^SM l+ >£3}-3°l 60t» i^rfe- ^-f^l-Sr 20 Ml*] 60"C 

si 23*HW ^1^5>7i7i- <H«H*H ^^.a. ^oj 7 ] ^sfl^l^ 60t: °Wj°3. -i-s^t *>ji s>d.s. 

#*1 

SEtt. £ t^S] 7V^1^ ^-g- ^3)ell°m ^^-g- JI^-aJ- ^7]S. Al-^-El^ JE-g-T-V-i- -g-*flA| 7 j*l & 

7^>-g.2} <L:sL<LV -§-SflAl?l^ -ip3-§. 7W2 ^Jol JiC)- ^7)o\}A] A o V 7l JT^ofl cfl^ oj -§-SflJE ^ o. ^ E 

percent swelling) Sa] 7 )-^*>^ ( gj^e ^*1tt ^-§-b1- ^ U <MH1 "S^*!^. 

^ejHl^el^l-^afolH E^r al'Je) 311-^.2. eJ-°li£-«]Al-H3.^ 31 ^jl^J-S. € 7fcfc*H ^ Alzj-g-oj. *v*i a|?Jc(-. 

3. ^, 7V^1# 5U*r JL-S-Ar €#5] ^*>al, °1# 7Bi*lH «-^a) ? | 7 ] oi^oj -j,^ ^tgo)] cfltt als. M-Ef<d! £°1 s\® 

"Ml* #<>l, 94:6 VdF-HFP al-eM jg-g-g. ^3.^ ^el-i- ^liHl3l = aHjEfloj e( PG mEAH °J 30°^ °J- ^-f^, -tf£<HH PGMEA^l 

< a-§-°J- ^-f-b, a^<H1a^ PGMEA^ i«j]^^o| i 4% oleVo)^. 

^-^S) ^A^^. 2;Aj o.^ xj^- 7VdiAfl, ^^M] 5? -g- n HS o] ^.^^lcf. ol ofl S.^Bl^^cjl ffiEMH, «JA> 

nj-et u)^Hlcjl=.^-iEl. 0 |c_ai A |.=.^ s _a S ^^ ^1-e]d]<H1a1 HFP 8^^% oIaj-o] vdF:HFP al-ej^-t Af-g-sfb ^-f°flb °1 ^f- 

E]ol7V60t;^ ^SoflA-) ^«fl°J«<Hl «a-9- -§-Sfl£l7l nfl^-o,! ^x]£] *-AJo] ^cfl S » e ^S]^ ojcf. 

7>iitllolE^ ^-aj, £1|?! #E]# sfl k-^ ^ AV-§-s>j7, a *VEg=£- 1 vfl^l 2 50f-^-¥-l- A}-g-*Vcf. 

^ ^ Vl g2l ?|i£0| ^^-^^ L iC00 2 H^l- 4# Aj-s^ ofli-c^ ^ o.^ ? J.a. ( aEfl^E -.^ ^-^O] A)-^-5]nl, a 

88 Ml^l 96#^-¥-°lnf. ZL^JL S^^lS.^ *aj A|-g-^u>. o^^^]^ ##^1 ^-g-ofl ^fsV^ ^-f , £^^121 

1 ^fl^l 10 ^^l «>^*>q-. 

Aj-7l fpfllfe ^#2] ^AjA^^.-^. ^-sflA]^ ^ oMl# ^ N-^l^BH-^^-l: Af-i-tlrcf. a 30 vfl^l 170 

?H^^ 51 4-g-. °] a)^1^s.-^e] e}-s)*H 'S 0 1^1 ^* ^J^AflAj-o)i al-Dltilol^^ol ?fliH 51 ^a^*}.^. 

A o V 7) ^^SflS.^ ?«4:H2l ^4"<ife ° a v ^- D l^ ^i^^S lHf-°M^- nfl^ £^ eV^* 6l*^ f ofl^c *| ^ +0 fl 

^ »J:*§2) ^^eflol^ Saj^o. j,^.^ - x]< ^jj,^ ^. Dfl oj 7 >^i s ^aj^cj.. <^ 7 14M al^-xV ^x]^ ^v-^ ^= ^aj^. ^aj^-o] 

D^vxis] AV-g-*>ji, a 4 vflAi 50^^-¥-°l^. ael ji 7V^^l£ ai^°| ^-f -i- 0 J*}- f-** a]-§.^^, o_ 20 
Ml^l 300^%=-?-^ 4. 

^y] Afl^efloiE^o] 7] t]) ^ ^aj-a]^ ^b ^1># *H, °le1tF ^-^i^oi oflSb AJS]?K 7l-#^, ^^i-s- 

-^71 -g-nfls^- AfljjjefloiE)- ^aj^. ^.§.0} ^.sflA]?j 4, Hl ^ ol 16or o]t y oA %°_3.s.j AV-g-tbcf. zze)ji -i-uflsi ^> 

^ 52 7oo^^# Al-g-^vq-. 

S*^- ^l, 5J 7>i^ls] ^^-1-^ aM?4 5J ^l^eflole]- ^aj^. 2 Aj^ ^altbnf. °] °l-§-*H 

Al^ ^aj^ 5; olc1 ._ 

°1*K ^ KM «H| ^ etl- o]^ i-e)^ 2^^x121 ^3:^* A^igsv 7 is. tb^f. 

^a1, ^^Ml 5? -§- D fl« £«-*Vb ^i^- ^^-8- 2Aj i-^- o|-g.*}.oj ^^^aj-^i s ^*>o^ fflissv *fZ]- a 

elai i-M a7lcfls. 7fli£Sl- °llicHl- 
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3-3 34*)1 3 -fr'fls.fe- 31 3£ #33 24343 33»1]4 f-33.2.3. 4-8-S]*? 3343 a^- 4 Ai-g-7^-44. n3«4 4^ si 33*11 

^l3]eflol^Sl JL-g-4 ^33 AV^-s]^- ^<att 131" 4-fr*r4 3*»4443 333 ^r3 3^?3 an)- 3 -f=^44. 33 -§-°l)2) ^33 

«fl3.fe N-"fl33#3-&, «Mf 433^14 D lH 1-4 34. 

^7) 33 2^t€- £3*1 3/£-cr 7hfcA)ll 3 S443.E 44. ol nfl 7\^A3^x= Afl33134 3-f4 WIS 433 70 iflx) 160 

t 3 Hi Jiel 4.S3l3 = 7il -g.;g , = 3.34 #el# -e-ssfl Efer a -£41-1 A r -g-44. 

n3<4 ^3°fl3*r 34 7hfc*ll» 47V44 &4£ ^-343, 34 31- 3-f °flfe 3-3- *133 -#t«33 ^3 *r 33 El 

4 443 333 3^334 4344. 

3^-2] *l|2:434 uL*4 ^1. 7)-^^. ^3*f| 51 -8-»fl« S4*Rr AflB)^OlEj. ^.g. ol-g.*>^ ^-7] °fliiH2] 4 ^ofl A|s) 

3341 3344. °1 3 Afl3efl34-b »(i:ESl 3 33 ^b^Me}- tg3-§- 2331-1 333-2.3. £3 51 ?12*M 334-fer 3-£ 7 r ^4;n, 
3S.3 33*fl3<H) ?tiil! 3 32:43 43M13343 3£r 5£ 7 r 3-44. 

34 33 333 ^2)Bflol4^ f-(roll) 3^3. 43343 ^.47>^*>Cf. 4 333 *\]3]Z\}o]^ % -^EflS. 43%' 43 Efl7l^o)l^ JSL^Ol 

4£ 4uleflo)El-ol 2^o] 7]21 4 43 *1 &^ch 

*7l 4l5|elMEKM|, 334 H71S 334 ?fliEf Ufl443 3443 44. 3 3 33* 7 r 43 Ail3]e)]olEl-7V 3*1144 44 

1- 3344. 

3. 3s -U-71 34** 33, 20 m*l 60^2) 2:4*1414 ^2«H 34M13 -g-nflfi]- 7f4i^ll- *11344. 37HH 333 s !* 760 Ml 4 10 5 torr 
o)S)-ol ^ol 4^ ^.£ 7 > 20t: 333 3* 0 11fe 7V^]# 433 ^]7\-6}7]7\ 33 JL 60 °C* i4*fe ^^Ml^r 3^)2) ^ 

o^7H1a1 ^sfl^^- ^-7)-§-ni]4 E)l-<g ^•^Sl^cfl. -S-7l-g-n))s.^ 7>^-^)°l ^-(propylene carbonate: PC), «H|^^1 M ( e thy 

lene carbonate: EC), ?-butyrolactone), 1,3-c1^-i?}-(1,3-dioxolane), cHls.AHl^(aimethoxyethane), qt'fl^^Va.tllol E (di 

methylcarbonate: DMC), "i^ 0 ]}^. 7riiLlHH(methylethyl carbonate: MEC) 5l q-Hl^^-S-MlolStdiethylcarbonate: DEC), ElSEfs} 0 |£Sf 
^■(tetrahydrofuran: THF), qn)]^^^-4°lH(dimethylsulfoxide) 5J l-eHii^IsEl-i- c l D ll^ ,:> fl^] ^.(polyethyleneglycol dimethylether)^ 0 !]^ 
<aej€ 3<HH 1*2] ^- D fll- ^*vc|-. ae)ji -§-^2] *v^=^ Bll- o]^. 2 4 33"H1^ aV**>^ ^<=>M. 

el#^<a ^-71-g-nll^^^ sflelslol sl# ol£^ vfl^ Ell- *«-gr<»l3l-^ ^-t*l ^1^3^ a ^^l^<y <^lSAi 2ll(li 

thium perchlorate, LiCI0 4 ), Al-#Sr : 5-'?i eH(lithium tetrafluoroborate, LiBF 4 ), ^l-2r 0 J'y- el#(lithium hexafluorophosphate, LiPF 6 ), -^l-Sl 
^ll!-^^^ elKlithiumtrifluoromethansulfonate, LiCF 3 S0 3 ) 54 ell hI^e ell-^-i.S.Dfll}- l tS , do)-D| c (Mthium bistrifluoromethansulfonyla 
mide. LiN(CF 3 S0 2 ) 2 )a °1^-<H3 ?»-S-?-El 3«!£ 3<H£ ^M-21 o^aj El#<S-i- a^Ke n el# o)^. s.^ 2 %\ 

«rfe- -§-Aj-3°J =r^l4. ^lE^tt- -¥-7l<g-i- «-°-5l-fe -a-7l3*fl^°l 33 ^asfloVo)) ^.ojs]^ U j- %to )l ^ e] -f- ol^.^- o^Al^fe 33. 

°13-, ^ Vt §* mi s-ol a oM i s1 ^.g^is. *>4, ^ 471 ^ahis3 t!-35lfe 4M4. 

^ahi ! 

94:6 VdF:HFP 2#El3(Solvay 20615) 6.2g-& N-^l ^3)#e)€- 75g4 ^^4^4. 47H1 MCMB 25-28(OsakaAl-) 93.8g# -¥-7 r 4^1 4^1 °1 
1- f-^-*l £§4°1 °H^H ##3 # el ell- ^124^4. 

aj-71 ofli-c # El elf- 44 341- t >l-§-44 ¥-3 443"H1 33 s34i 32?t 4-S-, 3443 t^) 190^i4 itEt ^124^4. 

94:6 VdF:HFP Sl-33(Solvay 20615) 4.5g* N-^l^31-3€- 75g4 £^484. 37H 44^?! # ^ (Chevron4) 2g4 LiCo0 2 (Seim^) 
93.5gl- -¥-7>42 44 3* *343 7fl4iH 41-3 *eiel# ^1^434. 

^7) 7fliH 1-1-3 #e^ell- 43 ^e!# oi^-sh <4f-o)^ ?)i^c|c 43 334jI 32:4 4^-, 3443 ¥^1 150^3 

1 ^112:434. 

94:6 VdF:HFP S#El ^KSolvay 20615) 4.5g4 3 3 4(Atdrich4) 1.5g4 3°fl34a.Ml3S(Mitsubishi Chem. Co.) 22.6g4 4All^-(AldrichA)-) 
71.4g# ^t v 43 Afl s) ell 3 4 *8 A J-§- 2:31-1 ^3434. 

33 ^13efl34 33-8- 2311 PET 31- 3-¥-"Hl s34 4-S-, 3£°fl4 3= 403-3 33434 ^ ^3# 1<H ^oi ^s^He* 
311- 3*34. 334, pet 31^^43 ^13efl34 311- ^)33 4-1, 31 -=>fl^H3 3 3<H1 =343M1331- 34434. 334, -Ml 
3el)347r =343^1334 °lli^3 3 3-H1 ?fliEt ^3 43^133-1 3443 33 ^-2.^11- 33434. 

3-3 341-1 40r, 3 10" 2 torr3 3^<=>ll4 3 4^-S-3 3^32.43 3-1 334. 

o. ^, 333 31 33 343 3^3 4= 3^ 1-4^3 33 4=5- 7}± *37l3-°fl4 33 341:^1 33^(MerckAV, im LiPF6 in EC: 
DMC:DEC=1:1:1)1- ^34 ^ 334^.^.3 31 #33 24 331 Afl2.434. 

333 2 

^13)e1]o14 ^aj^. A j t\o\)m 4a.uilolE 22.6gcfl3 3 33?l-je-i-113S(Mitsubishi Chem. Co.) 15.0g, HS.34#3# "fl33tll = 

3-33°lM(Pacific Pac International Inc.) 7.6g-f- aV-§-4^ 3J-1 Ail34afe-, 333 14 33°fl 44 3343 31 <=>}■& #33 24 

331 ^1^4534. 
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-^Hl 3 

-Ml^eflolE* 2-^^. ^^.Al, c^^^ ?V^-«floim 22.6g cflAI ?VJ5Lv)H e 7 6g> HS^?!#el^- v\M°\]H)S. 15.0gt- a} 

^l^eflolE}- t§^.g. cloflsj 22.6g cfl-tl "fllHiM) 3 °MI3M m 22.6g# A]-g-*Kr ^l^*>Jlfe-. 

ajaH] is]- f-«atb ^-H] ^ -a*i*H elf- oi£ 2 *V 7112*}$^. 

wlji^] 1 

^li£)eflolE|- ^.g. 2;Aj^ ^Aj, uHl<g 7Vit)lolE 22.6g cflA] cHU ^jivIHe I5.0g=j- aH#3-«J*Rt 7.6g# Al-§-SHr 7l]2|sKll 
^. -^^tF tflW ell- #3°] 2*} 3*1* 74)2^53^. 

«l5L^l 2 

^lSleflolEj- t§^-§- ^Aj, ^<H]^^^ l -iio)e 22.6g cfl-t! ^Hlti ^MMS. I5.0g34 N-°ll iisl-f-JM-g- 7.6g* Al~g-s}~^ ^ z\]2)z} 

i^r.^H) 1*1- tfSil ttfef ^A]*H EH 2*} 3*11- Aflame]-. 

HlJn.°i) 3 

88:22 VdF:HFP 3#2H(Kynar 2801)(Elf-atochemA)-) 2.0g* <>H1€- 12g^4 ^ US'freflolS. 3.12g* £^o-y«r}-. *|7H oJ-^|^^ #e»(C 
hevron^V) 0.37g2f MCMB 25-28(Osaka^) 7.0g-& J r7f*|-jl M->H "l* -§^«l *^#<H #e^# ^i^^. 

^•71 °fliiH #*|e)# cH S e^1- ol-g-^ ^e] ave>-^°il <#>3 S^Ke ^i?}- nj-g-, °J-^*>«] ^*fl 190//m2) °HM^# 7112^52^. 

88:22 VdF:HFP 3#3H(Kynar 2801)(Elf-atochem^l-) 2.8g* <=>H1€ 20g4 cl-sfg = i?-zflo}jE 43 g-§- ±f *}<%^. <^7H #aj(Ch 
evron^V) 1.125g4 LiCo0 2 (Seimi^) 10.5gt- ^-7}i}JL i-W o]m. .g^gj ^l2*>^4. 

-y-7) ?HiS S-M °l-§-5>oi| ^ol^- ol^^Jtqc ^ojofl ola} a ^*>al ^St> 4"S-, "Jh^H T*fl 150/^2] 7fl4lS 

88:12 VdF:HFP 3#sH (Kynar 2801)(Elf-atochemA|-) 2.0g2}. -^ 3 7]-(AldrichAl-) 1.5g2]- cl^-^ 3 ^eflo] e 2 .0g2]- fMl-^(AldrichAl-) 10g^r 

^]3]elMEf a^l-ir PET ^HMl cf-g-, ^^Ai oi 40 «.^v « 0 v^ar}.^ ^2;^ Ai)3]y]o)Ef °1<Ha1, 

PET ^#^.3.^ ^BleflojEj- ttfl^vfl cf-g-, o]* o Si -n£| H^e1-nlM)ol^* ^^1*1-^^. °1<Ha^ ^3] Efloi^ SElsl-nli-llol 

nll^ofl ^-f-^H^-eflolES. ^ ( 4]7^*M ^* ^))i£^^q-. 

^. ^. "a-H^l 5]*>^ Ai^^ t ai^r #E+i^J «nofl ^ji ol-sa ^-^7l*HlAi ^-7) ^3).1-<H1 ^^(MerckA)-, 1M LiPF6 in EC: 

DMC:DEC=1:1:1)* ^ -a^^S.^ e]f- 2^V ^l2*>?3cf. 

^-71 ^ai<h] 1-4 55 H]jiL<i 1<H1 d^. ^f- oi^. ^eH 2^V ?i^H) 5i<HA^, jl* ^j-l- 2:A>sV<^ £ 1-H] <4^^^cf. <H7H1a-i ^lS) 

^1^. °]-& 2^^1# IC^-S. ^^i^ cf-i-, 0.2C3. 0.2C<>))A12] ^-l-^* "^i 3-a) 1 C S f-^lth ^ 1CS •S^SM 1C 

°1)A1S) » 0 >^-g-^ o.2C •S-^-g-^'Hl cfl^- ic «S-^l-§-^£] ^lAj-^. 

^ t g7)-^*l-Cf. ^, 1S1 ^-f^r -§""1)3. Al A)- 0 l#S.a)AV^# AV^J-^-OI, o)fr|?!- ^-Dfl^ ^3]eflo)El-5l Hl^e]^^ = j2.2l.c}H-^Al.^^.j£. 

<*} 3-4-H1 al-S- Afl3)Efl 0 |El-21 ^AV^A^n]^ A^Sf HlJE<»i] 1 -2<H1 ^ ^^eflol^ ^T-^A^n]^ A^# HliE^ <g ^ $X^. 

^, £ 2a-b°fl u]*H £ 2c-d£] ^2)e^l^ n. <?V<H1 7l^<>l #^-^^711 5JJ! 7l^£7> ^cf^ 2.3. <g ^ 

^■71 AjAH] 3.4 ^ uia^i 2-3-H1 ^ el# ae)^ 2 ^1- ^aHI Si<HAl, 'i^^^S.'Hl ^fl-^^ 2:AVg>^ £ 301] q-el- 

£ 3* -a^l^] 3-421 el-f- aelol &*)7} Hl5L°i) 2-321 ^-°-<Hl Hl*V<H H-§- a^^A^ oj «j-Ai-g-^= s-Ajo] ^-^^r}^ 

tH9, A o v 7l 3 <H1 ttl-s. ol^ ^elH 2aV ^l^ofl SHA-l, ^^(-lOt, -20°C) * ^(23t:)oflAi£l -§-^o)l n^=. ^oj- 2 a). 

£ 4« ti^, ^Al^l 3^1 n}^. elf- #e)ol 2 ^> ^a)^ Aj-^oflAi -10r, -20"C°M s] ^.^^ ^oj. a^o] -f^v-g. 

Aj-7l *)AH| 3-4 % «lJ5L^] 3<Hl e)l- -i-E)^ 2^1- ^A] S] ^ 2:A)-sV5JaI, a ^^Hr £ 52}- ^q-. 

2005/1728 ~ 5 



WIPS PIView 3,3.2.9 



5L 5* 3-43 Ell- °1£ #sH 2*V ^l^lfe 33 ^3 ulJa*M *H#<>1 «JM*« -§-^°l ^S.7\ #± 

sism. 

^ofi 4=^, -^-71-i-Dlll- °]-%-& 7f;fc^l Al]7l^°l 1-^ Asl-Tl] Si £1 7ll2:3-^°l ^S^)-. a ^4, ^l2:Hl-§- ?j ^1 ^ 

^n}-. £th 3^ ^ ^lsleiMEi-Miofl 7] ^oi ^sqji 7}^-s. -f^rl- e}- AilsJeflolEj-si- ^sV^ -H 

-§- 

(57)^3 

3^ 7Vi^l, ^§^1 ^ -§-°A# 5^*Hr e)# °1£ #2H 2^^151 £^ *§Aj.g. ^.^ofl flojx), 

-tf7l ^^M|7> #e1ul^el^ l-^-isl-olH, SJaVs^^o) sv^o] 0 # 8^% nl^oi «]^el€ #-^AE)-°]H- i ^|-# i f--$ , -5. = ^ 

31 S-teM n ^«-#°l J». 

-#71 7V;fc^7> ul^o] 70 vfl^l 160'Cy aljie) ^KaMlc-lB 31 5! ^-Hl-f- -fKE*ll3. ol^f-o)^ -g-ilS.-^Ei *]-<4 °1^<?] 3* 

^3.2.3. *Rr sll- 01,2. §e)o] 2^^151 3^- ^.g. 

3^2. 

Afll%>-<H1 yoW. E^^)l7V c-1 -f-71-sl^ 3* Ell o]£. 2^^)21 3^" ^^-§- 

3^3. 

a»£-7> ^7), 7Vdb7l], f^Tfl ^ ^-nflS. i*V*>^ e)# e]£. §e]^ 27}^] °1 ^ Bl cfl o| EJ- ^Aj.g. ^Aj-g-ofl ^o^, 

A j-7l ji-g-71- ^7)7V #elal^e|^ #^5.eMS, «|A}t^is.ss^?!£l 0* i^Kc. Hi^sl^ 1-?--2.e1- 0 I = 

AJ-71 71-^^71- Ul^ol 70 Vfl7) 160t o J V]3L£\ T-KS-MHSTl) ^ ^ 53.^3! #E)§ -fh£*ll.£. ol-f-o^ -5-o.S.-¥-E| AlEfl^J -Sl-q- o)Aj. 0 ] J,, 
A J-7l ^-Dfl7> 0}M]^H sfe EH- #E]n1 2a>^^£) ^elHEj- ^.g. ^Aj^ 

^11% £fe ^12%H) SloW, ^7] wlJXEl ?>ivl|olE^ -ir^ol CHI'S tqn)!^ ?l-a.u)lole 54 oflig pfl^ ^tH-flcl e S ol^-^^^ 

S-f-Ej Aii»^ *>l4 OIAJ-Oli, 

5. ol^^! ?°.5.JfEl aIeu^i oiAj-oj 3 o. ^ o]^. a-s^^ 27^7]^ ^i^- S^-§- ^ a)) n] Efl ^aj^. 

^12^--H1 ^7} 7}±M}^ Tg&^o] 60r S]l °]£r 1-E1H 27V?I7)^ 3] efl o) ^ ^AJ^. 

6. 

(a) ^1^ ^tM] ^ *nfl« 5% v *fe S-St^ ^^-g- a^l-i- <:>l-8-*H ^^sfl^oHl ?JiE^ °flicHl- ^ ^ A J*> 
^ ^-7)1; 

(b) JI^-aV 4^1, 7\±*], 31 S.^}^ M]&\i\]°)*\- ^^-8- °1^-*V<H ^7| °itE2] <tf ^<H1 Afl^EflolEj-s. <a-7i); 

(C) ^71 ^l^eflolEfA^l, A o > 7 | ^icf Ull^l^ -a^Al^ ^A] ^- 2:^1-1- ^a-Tfl; 

(d) ^-7) ^SSfll- <asfl^Al^l cf-§-, ^)^., 20 i-M 60"C51 S?d*V-HlA-1 7d2s)-ir #7)]; ^ 

(e) ^sfl-si-i- %^]7|^ 

'del'ffl 1-^Ei-oic.ajAi-i-^s.SS^^! ai-E]tJi sfe a *^# 0 laL, 

^•7) 7>iAfl7> Hl^ol 70 Vfl7l 160-C°J H1J7E1 ?Va.l-ilolH7ll ^ SSl?! #El# -S-£a))S- °1^-<H^! a}eB^ ^ o)aVo] 

!^^°-3- Ell oi^. 2^7151 7fls« 0 >^. 

7116^H1 91°)*). A o v 7l (d) ^741S] 7i^-?i3:7f 760 Ml^l 10" 3 torr ol*Hl^i ^I^tt ^* ^^^3. Ell °l£ f5l"l 27>^7]2l ^2^. 
8. 

Afl6^-Hl SJ<H-H. ^-71 hIjieI l-^ol clofl^ ?fja.t)lolS, ^"11^ natfloie ni ^tHo] e S ol^-<H70 Aj 
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°l-?-<H*I ?£1^E1 ^dej€ *VM- °R>-y 5* JS.S. 2*1-31*1 2} 

*116%>°11 5U<H^. *7l ^l^efloiEf *§^.g. ^=-0)]^ 7f^l^ «a*3<>l 60r <>m o J 5* *M°-2. *}£r el* *1* 1-eM 2*H1*1S) 



10. 

si ?w*ikm) a aatt «i *i*i*03.-¥-3 -2^*1 s«y* ^-^^s. d# °i^ »bh 2*1-3*12] ^12^. 

3^11. 

*))6tMl SH*!. 3^ S-l-^ S^-§- 2^#°1 £3*11 51/5^ 7}di*l# c) ?7}4f^ Bjf- °1£ 2*V3*12] 

W^"12. 

sa«H^H. ^ «-§r^ ^-e- 7Vi^)7> «i 3 ©i 70 ijm i6o"c°j mIjibi #3 a ss^^i ^-d# -fi-E^i 

5. <>l-?-©1*l ?_?-5.-¥-tH ^d^^l sVq- olA 0 volj7 ; ^f-^]7l- #5lal^Elcdl #^-iefol = > SjAj-^^-iS. = 3.^2) *i-^ol 0* S^Vul 8^% °1 
«<a wl^el-a afceH n 3* ^^22.3. *Rr el# °l£ ^eld 2*Hi*l2l aja^. 

1C/0.2C(%) 
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